Background Accidents and injuries at work account for several million working days lost each year.
Introduction
Accidents and injuries at work accounted for an estimated six and a half million working days lost in 1997/1998 [1] . Indeed, work-related injuries account for just under one-fifth of new Accident and Emergency attendees [2] . Although rates of both fatal and non-fatal injuries are falling [1] , over a million workers reported a work-related injury in 1999/2000, a rate of~4000 per 100 000 workers [1] . The impact of work-related injury is therefore substantial, for employers, employees and the health sector.
Occupational injury rates vary geographically, seasonally [3] , by industry sector [3, 4] and by job type [5] . In addition, men have higher injury rates than women [1, 4, [6] [7] [8] [9] [10] . The relationship between injury rates and age is more complex. Some studies suggest an increased risk associated with younger workers [3, 4, 6, 7] . However, a recent review, pointing to contradictory findings, has suggested differing associations with age according to the kind of activity involved, with perhaps a U-shaped relationship for some industry groups [11] , for example the agro-food sector in France [12] .
Rates of accidents and injuries also vary with alcohol use [5, 13] , smoking [5] , subjective ill-health [14] , anxiety [15] and sleep disturbance [10] .
In Great Britain, the two main sources of information about accidents and injuries at work are the Labour Force Survey and the reports made under the Reporting of Injury, Diseases and Dangerous Occurrences Regulations (RIDDOR) [3] . Statistics from RIDDOR provide information about fatal and major accidents, though underreporting of reportable injuries is estimated at~56% [1] . The Labour Force Survey provides information about a broader range of injuries and characteristics associated with them [3] . There is little other community-level epidemiological information about workplace injuries. In particular, minor injuries, which make up the majority [5] , are less well represented.
Cognitive failures at work, that is problems of memory, attention, or action, are effectively human errors. Although the frequency of cognitive failures can increase under certain conditions-such as with depression [16, 17] , anxiety [16, 18, 19] , stress [19] , abrupt antidepressant discontinuation [20] and insomnia and somatic symptoms [18] -they are an everyday occurrence. Although in most circumstances they do not result in accident or injury, cognitive failures can lead to accidents and injuries [21, 22] .
Methods

Participants
The first Phase of the Bristol Stress and Health Study [23] was a postal questionnaire survey approaching 17 000 individuals selected at random from the Bristol electoral roll. Seven thousand and sixty-nine completed questionnaires were returned, giving a response rate of 49%. Comparisons with census data showed that the respondents were broadly representative of the community [23] . The data used in this paper were drawn from questionnaires sent to the 4673 individuals who participated in the first phase of the Bristol Stress and Health Study [23] and indicated that they were willing to complete a further questionnaire (66% of those who responded to the first phase).
Procedure
Questionnaires and covering letters were sent in 1999, approximately a year after the first phase of the Bristol Stress and Health Study [23] using regular mail. Reminder letters and questionnaires were sent by regular mail 4 weeks later. Telephone reminders followed after a further 4 weeks and a final letter and questionnaire were sent by recorded delivery after another 4 weeks.
Questionnaire
The questionnaire [23] included sections on physical and mental health, accidents and injuries, health related behaviours and demographic and occupational characteristics.
Analyses
There were three main outcome variables, as follows. 
Results
Response rates
Three thousand one hundred and eleven questionnaires were returned completed, giving a response rate of 69%. Overall, 56% of respondents were female, 98% were white, 63% were working and the mean age was 49.8 (range 19-97 years). Among the 1892 working respondents whose data are analysed here, 57% were female, 98% white and the mean age was 42.5 (range 19-82 years).
Rates of accidents, minor injuries and cognitive failures
In the preceding year, 4% of workers had an accident at work, 8% suffered quite or very frequent minor injuries at work and 13% reported quite or very frequent cognitive failures at work. Rates, standardized for age and sex using the direct method, are presented in Table 1 .
Respondents' ages were grouped into four categories: <25, 25<40, 40<60 and 60 years and over. Rates of accidents at work did not vary significantly with age. Rates of minor injuries, however, decreased with age (from 13 to 1%) and rates of cognitive failures at work were highest among those aged 40<60 years (14%).
More of those reporting accidents at work also reported quite or very frequent minor injuries (among those reporting an accident, 22% also reported quite or very frequent minor injuries, whereas among those who did not report an accident, 8% reported quite or very frequent minor injuries; P < 0.0001) and cognitive failures (22% of those reporting an accident also reported quite or very frequent cognitive failures, compared with 12% of those who did not report an accident; P = 0.01). Similarly, more of those reporting quite or very frequent minor injuries at work also reported quite or very frequent cognitive failures (26 and 12%; P < 0.0001).
Characteristics associated with accidents, minor injuries and cognitive failures at work
Univariable analyses were carried out to test for association between accidents, minor injuries and cognitive failures at work, and possible associated factors. Details of the factors examined are in shown Table 2 .
The data were analysed using χ 2 tests and the summarized results are shown in Table 3 .
Multivariable analyses
Backward stepwise binary logistic regression was used to model accidents (see Table 4 ), minor injuries (see Table 5 ) and cognitive failures at work (see Table 6 ) with the factors described above.
Accidents at work were associated with smoking, sex and total negative job characteristics. Minor injuries at work were also associated with smoking and total negative job characteristics, as well as with sleeping problems and income. Cognitive failures at work were associated with General health over the preceding 12 months was measured on a five-point Likert scale. Very good, good and fair were compared with bad and very bad Symptoms Three symptom measures were used focusing on chronic symptoms, symptoms in the preceding year and symptoms in the preceding 14 days. The scales were adapted from the Whitehall II Study [24] to exclude items which may have been the result of a work injury (e.g. backache) or were measured elsewhere (e.g. depression). Those with a chronic symptom score of 1 or more were compared with those with a score of 0.
Those with a year symptom score of 2 or more were compared with those scoring 1 or 0. Those with a 14 day symptom score of 3 or more were compared with those scoring 0, 1 or 2 Anxiety and depression Anxiety and depression were measured using the Hospital Anxiety and Depression Scale [25] . Those with a score of 11 or lower were compared with those with scores over 11 (the case cut-point above which clinical anxiety/depression is assumed) Sleeping problems Sleeping problems were assessed using a single yes/no question about difficulty sleeping in the preceding 14 days used in the Whitehall II Study [ 
24] Employment status
The self-employed were compared with other workers Alcohol top 10%
Weekly alcohol consumption was calculated and those in the top 10% (calculated separately for men and women) were compared with those consuming less Smoking Current smokers were compared with non-smokers Work-related and general stress Stress was measured on five-point Likert scales. Not at all, mildly and moderately stressful were compared with very and extremely stressful Income Income was grouped into four categories: those earning less than £10 000 p.a.; £10 000<£20 000 p.a.; £20 000<£30 000 p.a.; and £30 000 p.a. or more Sex
Males and females were compared Age There were four age categories: <25; 25<40; 40<60; and 60 years or over Total negative score Total negative score was calculated by summing scores across questions about working hours and patterns, physical hazards and job characteristics to produce a sensitive overall measure of individual characteristics [26, 27] . The Job Content Instrument [28] and work stress (described above) questions were included in the score. Quartiles of total negative score were compared sleeping problems, anxiety, work stress and symptoms in the previous 14 days.
Discussion
Overall, 4% of workers reported having a work accident in the previous year, 8% suffered quite or very frequent minor injuries and 13% quite or very frequent cognitive failures. Standardized rates were 4% (3.1-5.2), 9% (7.7-11.2) and 13% (10.9-14.6), respectively. This is very close to the Labour Force Survey figure of 4010 per 100 000 workers in 1999/2000 [29] . Rates of minor injuries and cognitive failures were higher than rates of accidents, though they were based on a cut-point of the scales used and so could be different if an alternative point had been chosen. Accidents at work were independently associated with being male, smoking and total negative job characteristics. This is similar to previous findings [1, [4] [5] [6] [7] [8] [9] [10] . The linear relationship apparent with the derived total negative job characteristics score [26, 27] suggests that this method of describing an individual's work is a sensitive measure. The association with smoking may suggest a link between accidents and risk taking. There is some evidence that unsafe behaviour is a good predictor of accidents [30] , though not all research suggests an association with risk taking [31] . It has been suggested that smoking is not a good proxy for risk taking among older workers [13] , so including workers of all ages and assessing both smoking and risk-taking behaviour may shed more light in this area. Negative job characteristics and smoking were each associated with both accidents and minor injuries. Sleeping problems were also associated with both minor injuries and cognitive failures. In addition, lower income was associated with minor injuries, and work stress, anxiety and recent symptoms with cognitive failures.
An association between sleeping problems and workplace injuries has been reported elsewhere [10] . Small numbers of shift-and night-workers made it impossible to examine the interaction between sleep problems and work patterns in this study, though it has been suggested that excessive daytime sleepiness is associated with workrelated injury among day workers [32] and that snoring and sleepiness together are associated with accidents, independently of working patterns [33] . Cognitive failures have also previously been associated with sleeping problems [18] , anxiety [16, 18] , stress [19] and symptoms [18] .
Accidents, minor injuries and cognitive failures were associated with each other. Those who had had an accident at work were more likely to report quite or very frequent minor injuries and cognitive failures (22 compared with 8% and 22 compared with 12%, respectively; those reporting minor injuries were also more likely to report cognitive failures: 26 and 12%). Accidents and injuries have been linked to-and may result fromcognitive failures [21, 22] . Although not all accidents and injuries are the result of cognitive failures, the context of the cognitive failure can mean an accident or injury occurs, which may affect oneself or others [34] . The association apparent in this study between negative job characteristics and both accidents and minor injuries, but not cognitive failures, may represent the context in which human error is translated into injury.
These results are similar to those from previous work and the overall rate of accidents was close to the Labour Force Survey UK figure [29] . Information about other factors which may be associated with workplace accidents, such as neuroticism [31, 35, 36] and work experience [37] [38] [39] , together with more direct information about risk-taking behaviour, would clarify the relationship between accidents and associated factors further. There were common associations between accidents and minor injuries (negative job characteristics and smoking) and between minor injuries and cognitive failures (sleeping problems). Further, accidents, minor injuries and cognitive failures were all associated with each other. If cognitive failures, which occurred most frequently and were not associated with negative job characteristics, are potential minor injuries and accidents that did not happen, then information about them is also important in the study of accidents and injuries at work.
